Wheelabrator Saugus IWPS Process Description

Landfill Pump Stations

The landfill pump stations deliver raw leachate to the IWPS by pumping sequentially,
alternating every 2 or 3 minutes for each pump. There are three pump stations, each
delivering 100 - 150 gallons per minute, when operational. The pump stations operate
continuously and are only taken out of service when maintenance is necessary.

Control valves govern whether the raw leachate flows to the IWPS or is discharged
directly to sewer. The wastewater characteristics of the raw leachate are all below the
Lynn Water & Sewer Commission’s sewer discharge limits which allows for direct
discharge of the raw leachate, without pretreatment.

Hvdrogen Peroxide Injection

When raw leachate is drawn from the landfill, the Oxidation/Reduction Potential (ORP)
1s -150 to -200 millivolts. Under these anaerobic conditions, iron is dissolved and exists
as ferrous iron. When an oxidizing agent is added to the raw leachate and the ORP is
raised to a positive level, the ferrous iron oxidizes to ferric iron and because it is highly
insoluble, it precipitates out of solution. Jar testing has shown that injecting
approximately 25 to 45 parts per million (ppm) hydrogen peroxide will oxidize all ferrous
iron to ferric iron in raw leachate from this landfill just prior to flocculation and
clarification. The hydrogen peroxide is injected into the raw leachate force main
approximately 100 feet upstream of the flash mix section of the flocculation chamber.
The hydrogen peroxide shall be delivered from 55 gallon drums using a positive
displacement pump designed specifically for this application.

Anionic Polymer Injection

Further jar testing has shown that the addition of an anionic polymer at concentrations
between 0.5 and 1.0 ppm greatly enhances the settleability of the solid ferric iron
particles during the clarification stage of the IWPS. The polymer is injected into the raw
leachate as it enters into the flash mix section of the flocculation chamber. The diluted
polymer shall be prepared from concentrate daily and delivered from a day tank using a
positive displacement pump designed specifically for this application.

pH Control/Adjustment

There are no provisions made for pH control. The leachate increases slightly in pH as it
becomes exposed to air and decreases slightly as iron precipitates and forms ferric
hydroxide. The pH of the leachate, raw and treated, maintains within a range of 6.3 to
7.0.



Flash Mix/Flocculation Tank

The flash mix/flocculation tank is divided internally into two compartments, a flash mix
compartment and a flocculation compartment. (In the Process & Instrumentation
Diagram they are shown as separate units for ease of understanding the block diagram.)
The raw leachate enters the flash mix compartment where it is intimately mixed with the
anionic polymer by a fast speed mixer.

The wastewater then leaves the flash mix compartment and enters the flocculation
compartment where the mixing of the wasterwater continues by use of the flocculation
mixer. This mixing controls the collision of the smaller particles in the wastewater into a
larger, more settleable floc. The speed of the flocculation mixer is adjustable to control
the settling characteristics of the floc. The wastewater containing this larger floc passes
under a baffle in the flocculation compartment prior to entering the lamella separator.

Lamella Clarifier Tank

The flocculated wastewater enters the lamella separator and is distributed through feed
distribution ducts located on both sides of the lamella plates. The liquid/solids stream
then enters each plate chamber from the side near the bottom section of the lamella plates
and flows upwards between the plates. As the flocculated water flows upwards, the
solids settle downward by descending a short distance onto the surface area provided by
the plates. The solids continue to slide down the lamella plates and fall into the
collection hopper. The clarified water flows upwards and leaves the top of the lamella
separator through orifice holes in the adjustable weir plates on each side of the lamella.

The collection of the solids in the collection hopper compresses the water from the sludge
to produce a more concentrated liquid sludge. The sludge shall be removed from the
hopper on a daily basis and drained into a sump in the wastewater treatment area.

The clarified water leaves the lamella and is directed to the Treated Water Tank.

Sludge Sump

The sludge slurry collected in the sludge sump is periodically pumped into the incinerator
portion of the main plant facility and deposited in the quench pit where it will mix with
bottom ash, the product of incineration, and removed from the process to be discarded in
the landfill. The sludge will contain only ferric hydroxide solids. No toxic metals enter
the wastewater treatment system.



Treated Water Tank

Treated wastewater collected in the treated water tank is either distributed to the
wastewater tank for use in making up lime slurry for the Wheelabrator’s incinerator
process, used as washdown water or as cooling water in the spray dryer adsorbers (SDA)
where hot gasses are routed for emissions scrubbing.

Alternatively, when treated wastewater is not required, the treated water tank will be
pumped to sewer. Flowrate and pH will be monitored just prior to sewer discharge.

Alternate use of the IWPS

Plant water which is used for washing down equipment during power plant outages shall
be sent to the IWPS for cleansing and returned to the waste water tank for further use
during the outage. 4 to 6 outages are typically scheduled per year. During the outage
period (approximately 5 to 10 days) the untreated raw leachate will be sent directly to
sewer.

City Water

City water shall be used to flush the IWPS completely following each application of plant
water processing or Raw leachate processing.

Instrumentation

Flowrate shall be measured and recorded for the following processes:
1. ITWPS influent
2. IWPS effluent to Waste Water Tank
3. Raw and/or treated leachate discharged to sewer

pH shall be measured and recorded for the following process:

1. Raw and/or treated leachate discharged to sewer.
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Bill of Materials
Major Component List

Description

Leachate Pump - Sligo Systems Series 3-15-4
15HP/460V/3Phase

60’ Power Cord

4” Discharge

Free Standing

<290 gpm (@ 105° TDH

257 Vertical lift with 35 psig at top of riser

Hydrogen Peroxide Peristaltic Pump Model # SVP4
26 - 100 psi Variable Speed Pump /w4-20mA

max 40 gpd
120V 60Hz DC Variable Speed; 45 rpm; 1/30 Hz

Manual Control Valves
3" Carbon Steel Gate Valves

Process Flow Control Valves
Masoneilan Minitork 11
Model 80-4

Flow Transmitter

8000A Series Compact Magnetic Flowtube
Electrodes: Hastelloy C

3” Pipe Size

Flow Indicator/Recorder

pH Indicator/Transmitter
Model 692P

Polymer Pump
Progressive Cavity Pump Model # MD-006-12

3 gpm @ 50 psig

FLASH MIX/FLOC TANK
Tank Material: FRP

Diameter: 90” Height: § feet
Operating Volume: 2570 gallons

Manufacturer

Shigo Systems

Stenner Pump

NIBCO

Dresser, Inc.

Foxboro

Marsh
McBimey

Schott - Great
Lakes Instr.

Seepex

Graver
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Bill of Materials
Major Component List (cont.)

Description

FLASH MIX MIXER

Model : BDF-33

Type: Direct Drive

Motor:
Horsepower: 0.33 hp
Electrical: 115 volts, 1 phase, 60 hertz
Speed: 1800 rpm

FLOC MIXER

Model: BGMF-50

Type: Gear Driven

Motor:
Horsepower: 0.5 hp
Electrical: 115 Volts, 1 phase, 60 hz
Speed: 1800 rpm

FLOC MIXER VARIABLE SPEED CONTROLLER
Model: M1105SE

LAMELLA SEPARATOR
Model: 1-60-48
Design Flow Rate per Unit: 300 gpm
Plate Size: 4 feet wide x 8 feet long
Plate Spacing: 2 inches
Number of Plates per Unit: 59
Plate Material: FRP
Number of Rows: Two
Angle of Incline: 55°
Projected Plate Area: 942 ft2
Average Rise Rate: 0.32 gpm/ft2
Approximate Overall Dimensions
Width: 6 feet
Length: 16 feet
Height: 17 feet

Piping
4" grey polyvinylchloride, schedule 80

Piping
37 & 47 Carbon Steel

Manufacturer

Brawn

Brawn

AC Tech

Graver

Harvel

Continental



